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VEHICLE MOUNTED WINCH ASSEMBLY
WITH POWERED SLIDING CABLE GUIDE

FIELD OF THE INVENTION

The present invention generally relates to an apparatus and
method for moving vehicles onto the bed of another vehicle.
In particular, the invention relates to a winch assembly having
a cable that 1s laterally adjustable using a powered slidable
cable guide, and a related method for transferring a vehicle to
the bed of another vehicle.

BACKGROUND OF THE INVENTION

Carrying vehicles are known in which the vehicle to be
transported 1s pulled onto the bed of the transporting vehicle.
Traditionally, the transporting vehicle employed a winch cen-
tered on the bed near the cab of the transporting vehicle. The
traditional system remains useful for vehicles designed to be
pulled from a centered location. However, certain vehicles
now have towing eye bolts that are located off the center of the
vehicles. This arrangement may lead to damage to the trans-
ported vehicle, and to the towing equipment, when the tradi-
tional centered winch arrangement 1s used.

To address the problem, the industry has employed systems
that allow the cable running between the winch on the trans-
porting vehicle and the towing eye bolt of the transported
vehicle to be offset, in order to laterally align with the location
of the towing eye bolt. For example, such a system 1s dis-
closed 1n European Patent Specification, EP 0 875 483 A3,
published on Jun. 2, 1999 and ftitled “Winch Apparatus,”
which 1s entirely incorporated herein by reference. However,
these known systems require manual movement and/or lock-
ing ol portions of the towing system in order to allow a full
range of motion across the bed of the transporting vehicle.
Manual movement and/or locking may lead to injury and/or
damage to towing equipment and/or the transported vehicle.

Accordingly, 1t would be advantageous to provide an
assembly and method which solves the above referenced

problems while maintaining advantages of such known
assemblies and methods.

DEFINITION OF CLAIM TERMS

The following terms are used 1n the claims of the patent as
filed and are intended to have their broadest meaning consis-
tent with the requirements of law. Where alternative mean-
ings are possible, the broadest meaning 1s intended. All words
used 1n the claims are intended to be used in the normal,
customary usage of grammar and the English language.

In the claims, a “slide track™ 1s any structure capable of
supporting the cable guide while allowing the cable guide to
be moved laterally on the vehicle.

In the claims, a “cable guide” 1s any structure capable of
redirecting the cable from a first orientation to an orientation
that 1s generally parallel to the longitudinal axis of the vehicle
to be towed.

In the claims, a “powering means” 1s any structure that 1s
capable of moving the cable guide along the slide track that
does not require the operator to manually move the cable
guide.

In the claims, a “piston” 1s any structure that 1s capable of
converting liquid and/or gas pressure into movement.
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2
SUMMARY OF THE INVENTION

The objects mentioned above, as well as other objects, are
solved by the present invention, which overcomes disadvan-
tages ol prior winch systems, while providing new advan-
tages not previously obtainable with such assemblies. The
present invention provides a vehicle mounted winch and
cable assembly that may include a slide track, a winch, a cable
guide and a powering means. The slide track may be rigidly
mounted to the vehicle and may have a track axis extending
generally perpendicular to a longitudinal axis of the vehicle.
The winch may be rigidly mounted to the vehicle for accept-
ing and discharging the cable. The cable guide may be mov-
ably secured to the slide track and may accept the cable from
the winch and then redirect the cable from a direction gener-
ally parallel to the track axis to a direction generally perpen-
dicular to the track axis. The powering means may adjustably
move the cable guide along the slide track.

In other separate and/or integrated embodiments, the pow-
ering means may include one or more pistons. The pistons
may be enclosed 1n cylinders that may be rigidly attached to
cach other. The pistons may have rods extending 1n opposite
directions. The simultaneous extension of piston rods may
drive movement of the cable guide. The pistons may be
hydraulic pistons. And, the pistons may have different
lengths.

In additional separate and/or integrated embodiments, the
vehicle may have a bed with a bed width, and the cable guide
may substantially traverse the entire bed width. The powering
means may include a piston having a cylinder and the assem-
bly may turther comprise a wear pad supporting the cylinder.
The wear pad may be rigidly mounted to the cable guide. The
assembly may include a second piston, wherein the first pis-
ton 1s substantially longer than the second piston. The assem-

bly may also include slide pads between the cable guide and
the slide track.

In still further additional separate and/or integrated
embodiments, cable guide may include a pulley for redirect-
ing the cable. The movement of the cable guide may be
clectronically controlled. The winch may be stationary. And,
the powering means may include hydraulic lines that are
rigidly mounted to the powering means.

A method of practicing the invention may include the steps
of laterally collecting a cable on a bed of the transporting
vehicle; redirecting the cable to a back portion of the bed; and
using a powered means to laterally move the location where
the cable 1s redirected across the bed of the vehicle.

Other systems, methods, features, and advantages of the
present invention will be, or will become, apparent to one
having ordinary skill 1n the art upon examination of the fol-
lowing drawings and detailed description. It 1s intended that
all such additional systems, methods, features, and advan-
tages be included within this description, be within the scope
of the present invention, and be protected by the accompany-
ing claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features which are characteristic of the invention
are set forth i the appended claims. The invention itsellf,
however, together with further objects and attendant advan-
tages thereol, can be better understood by reference to the
tollowing description taken 1n connection with the accompa-
nying drawings, 1n which:

FIG. 1 1s view of a transporting vehicle having a tilting bed
with a winch assembly and a movable cable guide;
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FIG. 2 1s a view of the winch assembly showing the cable
guide 1n a first position with a cable and hook extending from
the cable guide;

FIG. 3 1s a view of the winch assembly showing the cable
guide 1n a second position;

FIG. 4 1s a view of the winch assembly showing the cable
guide 1n a third position;

FI1G. 5 1s a front view of the cable and hook connected to a
vehicle with an off-center towing eye bolt;

FIG. 6 1s a more detailed view of the hook and towing eye
bolt of FIG. 5;

FIG. 7 15 a side view of the cable and hook connected to a
vehicle to be transported, with the vehicle 1n a first position;

FIG. 8 1s a side view of the cable and hook connected to the
vehicle to be transported of FIG. 7, with the vehicle 1n a
second position; and

FI1G. 9 1s an exploded view of the winch assembly of FIGS.
1-4.

The components 1n the drawings are not necessarily to
scale, emphasis instead being placed upon clearly 1llustrating
the principles of the present invention. In the drawings, like

reference numerals designate corresponding parts throughout
the several views.

ERRED

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

Set forth below 1s a description of what are believed to be
the preferred embodiments and/or best examples of the inven-
tion claimed. Future and present alternatives and modifica-
tions to the preferred embodiments are contemplated. Any
alternatives or modifications which make 1nsubstantial
changes 1n function, 1n purpose, 1n structure, or in result are
intended to be covered by the claims of this patent.

Referring imtially to FIG. 1, a representative view 100 of a
transporting vehicle 1s provided. In the representative view
100, a truck 102 having a bed 104 employing an embodiment
of the invention 1s shown that may include a towing assembly
106 having a winch 108 and a cable guide 110. The size of
winch 108 may be configured for the intended application. In
one embodiment, winch 108 has a drum 1084, a winch driver
1086, and a housing 108¢ for gears (see FIG. 2). In one
embodiment, drum 108a 1s a 6.5-1nch drum Cable guide 110
1s capable of moving laterally along the width of bed 104, as
shown by reference arrow 112, on a front portion 1044 of bed
104.

A cable 114 may have a first end 114aq (see FIG. 2) secured
to drum 108a. Cable 114 may imitially extend laterally toward
cable guide 110. After being redirected by a first winch pulley
206a (see FIG. 2), cable guide 110 may redirect cable 114
around second winch pulley 2065 and toward a back portion
10456 of bed 104. A hook 116 may be secured to a second end
1145 of cable 114. Bed 104 may be capable of tilting. Bed
104, winch 108, and cable guide 110 may be operated sepa-
rately and/or through a control station 118 having controls for
a plurality of devices. Control station 118 may be located near
the back portion 1045 of bed 104. In other embodiment,
control station 118 my include controls for one or more of bed
104, winch 108, and cable guide 110 and may be located 1n
the cab of the truck 102, wirelessly, and/or tethered to truck
102 1n some other convenient manner.

Truck 102 may be viewed as having a longitudinal axis,
illustrated by arrow 102qa, extending from the front, to the
rear, of truck 102. Cable guide 110 may move laterally, 1llus-
trated by arrow 112, which may be perpendicular to the lon-
gitudinal axis 102q of truck 102.
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FIG. 2 shows towing assembly 106 with cable guide 110 1n
a first position with cable 114 extending from cable guide
110. Cable guide 110 may be movably secured to a slide track
202. Slide track 202 may be rigidly mounted to bed 104 of
truck 102 (see F1G. 1). Shide track 202 may have a track axis,

illustrated by arrow 202a, that lies generally perpendicular to
the longitudinal axis 102a of truck 102 (see FIG. 1). Track

axis 202a may also be parallel to, and/or coincident, with the
lateral movement 112 (see FI1G. 1) of cable guide 110.

Cable guide 110 may be moved along slide track 202 by a
powering means 204, such as but not limited to, one or more
pistons, such as first piston 204a and second piston 2044,
and/or a screw jack. First piston 204a may be enclosed 1n a
housing, such as but not limited to, a first cylinder 2045 and
may be associated with first rod 204¢. Second piston 2044
may be enclosed 1n a housing, such as but not limited to, a
second cylinder 204¢ and may be associated with second rod
204f. Powering means 204 may be operated through control
station 118 (see FIG. 1). Powering means 204 may cause
cable guide 110 to move along slide track 202 1n the direction
of track axis 202a.

In the embodiment illustrated 1n FIG. 2, where powering,
means 204 includes pistons 204a and 2044 and hydraulic
lines 204¢, cylinders 2045 and 204e may be rnigidly attached
to each other. Hydraulic lines 204g may be configured to
control the operating pressure for pistons 204a and 204d.
Hydraulic lines 204g may be any conduit or structure for
causing movement of pistons 204a and 2044, such as but not
limited to hoses, tubes, and pipes. In one embodiment,
hydraulic lines 204g are rigidly attached to cylinders 20456
and 204e 1n order to avoid entanglement during operation of
towing assembly 106.

The rigid attachment of cylinders 2045 and 204e, and/or
other piston housing, to each other may be accomplished
through means such as, but not limited to, welding, bolting,
and the use of a two-chamber housing. In the embodiment
illustrated, piston rod 204 ¢ is shorter than pistonrod 204f. The
arrangement 1illustrated beneficially allows the cable guide
110 to be moved laterally across a large portion of the width
of bed 104. Assuming the orientation illustrated in FIG. 2,
when both pistons 204aq and 2044 are 1n a retracted position
within cylinders 2045 and 204e, cable guide 110 may move
close to the passenger edge of bed 104. When both pistons
204a and 2045 are 1n a fully extended position within cylin-
ders 204b and 204e, cable guide 110 may move close to the
driver edge of bed 104. In one embodiment, pistons 2044 and
204d operate simultaneously such that both pistons 2044 and
2044 are retracting, or extending, at the same time.

In addition to components previously discussed, towing
assembly 106 may also include a first winch pulley 2064, and
a second winch pulley 2065. Winch driver 10856 may be any
device capable of causing rotation of drum 1084, such as but
not limited to, an electric motor and a hydraulic motor. Winch
driver 10856 may be operated through control station 118. As
winch driver 10856 rotates drum 108a, cable 114 may be
drawn upon, or discharged from, drum 108a. Cable 114 may
run underneath slide track 202, around first winch pulley
2064, around second winch pulley 2065 (also see F1G. 9), and
may then be attached to hook 116. Second winch pulley 10856
may be oriented perpendicular to first winch pulley 108a in
order to redirect cable 114 from a direction generally parallel
to track axis 202a to a direction generally perpendicular to
track axis 202a.

[lustrated 1n FIGS. 3 and 4 are views of towing assembly
106 1n a second and third position, respectively, along slide
track 202. In FIGS. 3 and 4, powering means 204 has moved
cable guide 110 along slide track 202. In FIG. 3, powering
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means 204 moves slide track 202 to the second position as
first rod 204¢ extends from cylinder 2045 1n a first direction,
illustrated by arrow 302. In FIG. 4, powering means 204

moves cable guide 110 to the third position as second rod 204/

extends from second cylinder 204¢ 1n a direction, 1llustrated
by arrow 402, that 1s opposite to the direction 302 that first rod
204¢ extends from first cylinder piston 2045.

Shown in FIGS. 5 and 6 1s a view, and a more detailed view,
respectively, of cable 114 and hook 116 connected to a second
vehicle 502 having an off-center securing point 504, in the
example illustrated, a towing eye bolt 504a. The lateral move-
ment 112 of cable guide 110 along slide track 202 allows
second vehicle 502 to be pulled onto bed 104 of first vehicle
102 while generally maintaining the orientation of second
vehicle 502 in the same plane as the longitudinal axis 102a of
first vehicle 102.

[lustrated 1n FIG. 7 1s a side view of cable 114 connected
to second vehicle 502 as second vehicle 502 1s being nitially
pulled onto bed 104 of truck 102. Illustrated in FIG. 8 1s a side
view of cable 114 connected to second vehicle 502 as the front
portion 502a of second vehicle 502 is on the back portion

1045 of bed 104 of truck 102.

[lustrated 1n FIG. 9 1s an exploded view of towing assem-
bly 106. In addition to components previously discussed,
towing assembly 106 may include a cable tensioner plate 902,
a wear pad 904, a pulley cover 906, a mounting bracket 908,
cylinder mounting pins 910 and 912, pulley pins 914 and 916,
a pulley cover 918, and slide pads 920a and 92054.

Cable tensioner 902 may be used to keep cable 114 in
contact with winch drum 1085, and to force cable 114 to form
adjacent coils on drum 1085 when cable 114 1s retracted onto
drum 10856. In one embodiment, wear pad 904 may be
mounted to either the cable guide 110 or second cylinder 204¢e
in order to support second cylinder 204¢ while allowing
movement between cable guide 110 and second cylinder 204¢e
during the movement of first and/or second pistons 204a and
2044

Pulley cover 906 maintains alignment of cable 114 as cable
114 1s redirected by first winch pulley 206a. Mounting
bracket 908 provides a support for cylinders 2046 and 204e
through second rod 204f (see FIG. 4). Cylinder rod pin 910
secures second rod 204/to a fixed location. Cylinder rod pin
912 secures first rod 204¢ (see FI1G. 3) to a fixed location on
cable guide 110. Pulley pin 914 provides an axis and a secur-
ing point for first winch pulley 2064. Pulley pin 916 provides
an axis and a securing point for second winch pulley 2065.
And, slide pads 920a and 9205 provide a slideable support for
cable guide 110 upon slide track 202.

The above description 1s not intended to limit the meaning,
of the words used 1n the following claims that define the
invention. For example, while several possible designs have
been described above, persons of ordinary skill in the art waill
understand that a variety of other designs still falling within
the scope of the following claims may be envisioned and
used. It 1s contemplated that these or other future modifica-
tions 1n structure, function or result will exist that are not
substantial changes and that all such insubstantial changes 1n
what 1s claimed are intended to be covered by the claims.

We claim:

1. A vehicle-mounted winch and cable assembly, compris-

ng:

a slide track ngidly mounted to the vehicle and having a
track axis extending generally perpendicular to a longi-
tudinal axis of the vehicle;

a winch rigidly mounted to the vehicle for collecting and
discharging the cable;
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a cable guide movably secured to the slide track, the cable
guide accepting the cable from the winch and redirecting,
the cable from a direction generally parallel to the track
ax1s to a direction generally perpendicular to the track
axis; and

powering means for adjustably moving the cable guide
along the slide track, wherein the powering means com-
prises two hydraulic cylinders attached to each other and
of different lengths, each having associated first and
second piston rods extending 1n opposite directions sub-
stantially perpendicular to a longitudinal axis of the
vehicle.

2. The winch and cable assembly of claim 1, wherein
simultaneous extension of the piston rods drives movement of
the cable guide.

3. The winch and cable assembly of claim 1, wherein the
two pistons are configured to be driven by hydraulic pressure.

4. The winch and cable assembly of claim 1, wherein the
vehicle has a bed with a bed width, and wherein the cable
guide 1s capable of substantially traversing the entire bed
width.

5. The winch and cable assembly of claim 1, wherein the
assembly further comprises a wear pad supporting each cyl-
inder.

6. The winch and cable assembly of claim 5, wherein each
wear pad 1s rigidly mounted to the cable guide.

7. The winch and cable assembly of claim 1, wherein the
first piston’s rod 1s substantially longer than the second pis-
ton’s rod.

8. The winch and cable assembly of claim 1, further com-
prising slide pads between the cable guide and the slide track.

9. The winch and cable assembly of claim 1, wherein the
cable guide includes a pulley for redirecting the cable.

10. The winch and cable assembly of claim 1, wherein
movement of the cable guide 1s electronically controlled.

11. The winch and cable assembly of claim 1, wherein the
winch 1s stationary.

12. A vehicle-mounted winch and cable system, compris-
ng:

means for laterally collecting and laterally discharging the
cable on a bed of the vehicle;

means for accepting the cable from the means for laterally
collecting and laterally discharging and redirecting the
cable to a back portion of the bed; and

powering means for moving the means for accepting and
redirecting laterally on the bed of the vehicle, wherein
the powering means comprises two hydraulic cylinders
attached to each other and of different lengths, each
having associated first and second piston rods extending
in opposite directions substantially perpendicular to a
longitudinal axis of the vehicle.

13. The winch and cable system of claim 12, wherein
simultaneous extension of the piston rods drives movement of
the cable guide.

14. The winch and cable system of claim 12, wherein the
two pistons are configured to be driven by hydraulic pressure.

15. The winch and cable system of claim 12, wherein the
vehicle bed has a bed width, and wherein the means for
accepting and redirecting the cable 1s capable of substantially
traversing the entire bed width.

16. The winch and cable system of claim 12, wherein
system further comprises a wear pad supporting each cylin-
der.

17. The winch and cable system of claim 16, wherein each
wear pad 1s rigidly mounted to the means for accepting and
redirecting the cable.
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18. The winch and cable system of claim 12, wherein the
first piston’s rod 1s substantially longer than the second pis-
ton’s rod.

19. The winch and cable system of claim 12, wherein the
means for accepting and redirecting the cable includes a
pulley for redirecting the cable.

20. The winch and cable system of claim 12, wherein
movement of the means for accepting and redirecting the
cable 1s electronically controlled.

21. The winch and cable system of claim 12, wherein the
means for laterally collecting and laterally discharging the
cable 1s stationary.

22. The winch and cable system of claim 12, wherein the
powering means includes hydraulic lines.

23. A method for pulling a first vehicle onto the bed of a
transporting vehicle, comprising the steps of:

collecting a cable on a bed of the transporting vehicle;
redirecting the cable to a back portion of the bed; and

8

using a powering means to laterally move the location
where the cable 1s redirected across the bed of the
vehicle, wherein the powering means comprises two
hydraulic cylinders attached to each other and of differ-
ent lengths, each having associated first and second pis-
ton rods extending 1n opposite directions substantially
perpendicular to a longitudinal axis of the vehicle.
24. The method of claim 23, wherein simultaneous exten-
s10n of the piston rods drives movement of the cable guide.
25. The method of claim 23, wherein the two pistons are
configured to be driven by hydraulic pressure.
26. The method of claim 23, wherein the step of redirecting,
the cable 1includes the use of a pulley.
277. The method of claim 23, wherein the step of using a

15 powering means includes using a electronic controls.

28. The method of claim 23, wherein the step of laterally
collecting a cable 1s performed at a fixed location on the bed.

¥ ¥ ¥ o ¥
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